This article presents a microbiological system composed of a "BT" bioassay (Beta-8 lactams and Tetracyclines) and a "QS" bioassay (Quinolones and Sulfonamides). The 9 "BT" bioassay contains spores of Geobacillus stearothermophilus, bromocresol purple 10 and cloramphenicol in a culture medium (incubation time: 2.45 h), while the "QS" 11 bioassay uses spores of Bacillus subtilis, trifenyltetrazolium -toluidine blue and 12 trimethoprim in a suitable culture medium (incubation time: 5.5 h). The detection 13 capability (CC β ) of 27 antimicrobial agents in ovine milk were determined by logistic 14 regression models. Thus, the "BT" bioassay detects amoxycillin, ampicillin, penicillin 15 "G", cloxacillin, oxacillin, cephalexin, cefoperazone, ceftiofur, chlortetracycline, 16 oxytetracycline, tetracycline, neomycin, gentamicin and tylosin, while "QS" bioassay 17 detects: ciprofloxacin, enrofloxacin, marbofloxacin, sulfadiazine, sulfadimethoxine, 18 sulfamerazine, sulfamethazine, sulfamethoxazole, sulfathiazole, erythromycin, 19 lincomycin and spiramycin at levels close to their respective Maximum Residue Limits. 20
Introduction 24
ruminants was observed due to the intensification of milk production (Buswell and 26 Barber, 1989) . 27
The presence of antibiotic residuals in milk poses a potential risk for the consumers as 28 they may cause allergic type reactions, and may interfere with intestinal flora and the 29 development of resistance to antibiotics (Demoly and Romano, 2005; Dewdney et al., 30 1991; Currie et al., 1998; Wilke et al., 2005) . Furthermore, antibiotic residues in milk 31 can lead to important losses in fermented products, such as cheese-making (Berruga et 32 al., 2007; Brady and Katz, 1988; Mourot and Loussourorn, 1981; Packham et al., 2001) . 33
Therefore, monitoring antibiotic residues is very important in controlling food safety. 34
For these reasons, several control authorities such as the European Union (Council 35 Directive, 2009 ) and Codex (Codex Alimentarius, 2009) 
determine the Maximum 36
Residue Level (MRL) for the presence of specified veterinary residues in milk. 37
To this end, several commercially available tests have been developed for the swiftly 38 and precisely detect of the presence of antibiotic residuals in milk (Toldra and Reig, 39 2006) . Many of the screening tests are based on the inhibition of G. stearothermophilus 40 subsp. calidolactis caused by the presence of drug residues. However, this bacteria does 41 not have sensitivity to detect many of the antibiotics used to treat livestock such as 42 quinolones (Montero et al., 2005) , spiramycin, lincomycin (Linage et al., 2007) , 43 erythromycin and streptomycin (Molina et al., 2003; Althaus et al., 2002 Althaus et al., , 2003 . 44
In addition, rapid methods are specific to small groups of antibiotics, but cannot 45 increase the number of molecules to be controlled (Althaus et al., 2001; Roca et al., 46 Given the absence of a single ideal screening method that is sensitive to a large number 48 of antimicrobial agents in ovine milk, the objective of this study was to evaluate theapplication of a microbiological system that uses two bacteria test (G. 50 stearothermophilus and B. subtilis) to detect a larger number of antibiotics in milk and 51 to ensure consumer food safety. 52
Materials and methods 53

1. Preparation of microplates 54
The "BT" bioassay (G. The concordance coefficients obtained by applying of the logistic model were high for 139 both bioassays. They fell between 70.49% for amoxicillin ("BT" bioassay) and 91.67% 140 for sulfadimethoxine ("BT" bioassay), demonstrating the correct adjustment achieved 141 by the logistic model. 142
The detection capability (CC β ), calculated as concentrations which produce 95% of theonly to penicillin residues at the MRL level. The detection capability for the "BT" 148 bioassay for beta-lactams were similar to the values calculated for BRT ® AiM 149 (CC βAmoxicillin = 6 g/l, CC βAmpicillin = 6 g/l, CC βCloxacillin = 51 g/l, CC βPenicillin = 2 g/l, 150 Of the three aminoglycosides analyzed, only neomycin residues were detected by the 161 "BT" bioassay at levels close to the MRL (1500 g/l), while gentamycin must be 162 present at higher concentrations (450 g/l) to be detected by this bioassay. Neither 163 bioassay was able to detect streptomycin residues (5000 g/l for "BT" bioassay and 164 4500 g/l for "SQ" bioassay). It is necessary to emphasize that the BRT Of the three quinolones tested, ciprofloxacin (160 g/l) and enrofloxacin (230 g/l) 183 were detected by the "QS" bioassay at levels near their MRL (100 g/l), while 184 marbofloxacin residues must be present in milk at a higher level (280 g/l) than the 185 MRL (75 g/l) to be detected by this method. In contrast, the "BT" bioassay was not 186 sensitive to these antibiotics because it presented high CC  for ciprofloxacin ( Regarding sulfonamides, Table 3 Table 1 Antimicrobial agent concentrations using for microbiological system.
Antibiotics
"BT" bioassay "QS" bioassay 2, 3, 4, 5, 6, 8 0, 1, 2, 4, 6, 8, 10, 12 Ampicillin 0, 1, 2, 3, 4, 5, 6, 8 0, 5, 10, 20, 30, 40, 50, 60 Cloxacillin 0, 10, 15, 20, 25, 30, 40, 60 0, 50, 100, 150, 200, 250, 300, 400 Oxacillin 0, 2, 5, 10, 15, 20, 25, 30 0, 25, 50, 100, 150, 200, 250, 300 Penicillin "G" 0, 1.0, 1.5, 2.0, 2.5, 3.0, 4.0, 5.0 0, 1.0, 1.5, 2.0, 2.5, 3.0, 4.0, 5.0 Cephalexin 0, 25, 50, 75, 100, 150, 200, 300 0, 25, 50, 100, 125, 150, 200, 300 Cefoperazone 0, 50, 75, 100, 150, 200, 300, 400 0, 50, 100, 125, 150, 200, 300, 400 Ceftiofur  0, 25, 50, 75, 100, 150, 200, 300 0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.8* Aminoglycosides Gentamycin 0, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8* 0, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 1.0* Neomycin 0, 0.5, 1.0, 1.5, 2.0, 2.5, 3.0, 4.0* 0, 2, 3, 4, 5, 6, 7, 8* Streptomycin 0, 1, 2, 3, 4, 5, 6, 7* 0, 1, 2, 3, 4, 5, 6, 7* Macrolides Erythromycin 0, 0.05, 0.1, 0.15, 0.2, 0.25, 0.3, 0.4* 0, 10, 20, 30, 40, 50, 60, 70 Lincomicin 0, 0.1, 0.15, 0.20, 0.25, 0.30, 0.40, 0.50* 0, 0.10, 0.15, 0.20, 0.25, 0.30, 0.40, 0.50* Tylosin 0, 25, 50, 75, 100, 125, 150, 200 0, 60, 80, 100 , 120, 140, 160, 180 Spiramycin 0, 1, 2, 3, 4, 5, 6, 7* 0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0. Sulfadiazine 0, 10, 20, 30, 40, 50, 60, 80* 0, 50, 100, 200, 300, 400, 500, 600 Sulfadimethoxine 0, 0.5, 0.8, 1.0, 1.3, 1.5, 2.0, 3.0* 0, 50, 100, 200, 300, 400, 500, 600 Sulfamerazine 0, 10, 15, 20, 25, 30, 35, 40* 0, 50, 100, 200, 300, 400, 500, 600 Sulfamethazine 0, 10, 20, 30, 40, 50, 60, 80* 0, 50, 100, 200, 300, 400, 500, 600 Sulfamethoxazole 0, 5, 10, 15, 20, 25, 30, 35* 0, 50, 100, 200, 300, 400, 500, 600 Sulfathiazole 0, 5, 10, 15, 20, 25, 30, 35* 0, 50, 100, 200, 300, 400, 500, 600 Tetracyclines Clortetracycline 0, 50, 100, 150, 200, 300, 400, 500 0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7* Oxytetracycline 0, 25, 50, 75, 100, 150, 200, 300 0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7* Tetracycline 0, 25, 50, 75, 100, 150, 200, 300 0, 0.1, 0.2, 0.4, 0.6, 0.8, 1 .0, 1.2* Units: g/l or *mg/l.
Sulphonamides
Table 2
Summary of logistic regression model parameters of antibiotics in ovine milk for microbiological system.
Antibiotics
"BT" Bioassay "QS" Bioassay  0 ,  1 = coefficients estimated for the logistic regression models; C: percentage concordance coefficients.
Table 3
Microbiological system detection capability (g/l) for antibiotics in milk. Table 3 .
